CEACAM1, an adhesion molecule of human granulocytes, is fucosylated by fucosyltransferase IX and interacts with DC-SIGN of dendritic cells via Lewis x residues.
The CEA-related cell adhesion molecule 1, CEACAM1, is a glycoprotein expressed on the surface of human granulocytes and lymphocytes, endothelia, and many epithelia. CEACAM1 is involved in the regulation of important biological processes, such as tumor growth, angiogenesis, and modulation of the immune response. CEACAM1, a member of the immunoglobulin superfamily carries several Lewis x (Lex) structures as we recently demonstrated by mass spectrometry of native CEACAM1 from human granulocytes. Since Lex residues of pathogens bind to the C-type lectin dendritic cell-specific ICAM-3 grabbing nonintegrin (DC-SIGN) expressed on human DCs, we hypothesized that Lex glycans of CEACAM1 are recognized by DC-SIGN. Here, we demonstrate that CEACAM1, the major carrier of Lex residues in human granulocytes, is specifically recognized by DC-SIGN via Lex residues mediating the internalization of CEACAM1 into immature DCs. Expression studies with CEACAM1 in combination with different fucosyltransferases (FUTs) revealed that FUTIX plays a key role in the synthesis of Lex groups of CEACAM1. As Lex groups on CEACAM1 are selectively attached and specifically interact with DC-SIGN, our findings suggest that CEACAM1 participates in immune regulation in physiological conditions and in pathological conditions, such as inflammation, autoimmune disease, and cancer.